After treatment with a substitution sweetener, Coupling sugar C, made in Japan, and a conventional sweetner, sucrose, the dental plaque formed on removable enamel slabs which had been placed on a device placed in the human oral cavity was subjected to the morphological survey by transmission electronmicroscopy.
Introduction
To prevent the formation of dental caries, a number of food products marketed in Japan use C-S. C (Coupling sugar C) instead of sugar1). Previously, I reported2,3) on the morphological difference observed in the deep layer of the dental plaque formed on the enamel slabs mounted on an improved device of Koulourides et al.4 ) following the treatment with 3% C-S. C and 3 % sucrose.
Some candies and nougats on the market, however, contain as much as 70% sugar1). Therefore, this study was done with 70% C-S. C and 70 % sucrose solutions, otherwise under exactly the same experimental conditions as those of the previous study3) employing the enamel slabs without the covering mesh. 1. Physiological saline treatment: Granular particles (cuticle-like substance) were practically absent on the surface of enamel slabs. The microorganisms observed in the dental plaque were mostly coccoid with smooth cell walls having numerous short fimbriae. Small granular particles were found extensively in the intercellular space of the microorganisms. These granules, moreover, were found to gather on the surface of the enamel slabs. (Fig. 3 ).
70% sucrose treatment:
The surface of the enamel slab was covered with a thin layer of granular particles. Microorganisms found in the dental plaque were mostly coccoid with smooth cell walls. The surface of the cell walls was covered with numerous fimbriae stretching out perpendicularly.
In the intercellular space there were several layers of a belt of amorphous mucoid substance. The periphery of this belt was strongly electron-opaque with numerous deep wrinkles.
The inside of the belt was filled with numerous short fibers. Electron-opaque matter resembling deformed bacterial cells was also found sporadically in the inside of the belt. Bacterial cells and small granular particles were found between the layers of overlapping belts, but there was no fibrous matter or small vacuoles. (Fig. 4 and 6 ).
3. 70% C-S. C treatment: A thin layer of granular particles was found on the surface of the enamel slabs. The microorganisms found in the dental plaque were mostly coccoid with smooth cell walls.
As in the case of 70% sucrose treatment, the formation of numerous fimbriae was observed surrounding the cell walls. The intercellular space had several layers of amorphous mucoid belts like those observed with 70% sucrose treatment. The periphery of these belts was electron-opaque with numerous deep wrinkles. Contained in the belt were numerous short fibers with a small number of electron-opaque substances and vacuoles. In the intercellular space, though fibrous matter was practically absent, a small number of vacuoles were observed with minute granular particles adjacent to the thin layer of granules on the surface of the enamel slabs. (Fig. 5) . Table 1 shows a comparison of the above findings. Table 1 Electronmicroscopic findings Amorphous mucoid belts:
Amorphous mucoic belts did not exist in the dental plaque of physiological saline treatment.
As in the case of epithelium, which is usually not present in the mature plaque5-7), the absence of amorphous mucoid belts in the dental plaque of physiological saline treatment might probably be due to the digestion by the surrounding microorganisms or their enzymes during the period of experimentation.
In contrast to the findings of previous experiments with 3% sucrose, several (Fig.  3) , 70% sucrose- (Fig.  4) , and 70% layers of amorphous mucoid belts appeared in the dental plaque of both 70 % sucrose treatment and 70 % C-S. C treatment.
The influence of sucrose contained in C-S. C at a ratio of 12.5 %1) might have appeared, when the concentration of C-S. C was as high as 70 % and when the treatment was continued for a considerable period of time.
The amorphous mucoid belts resembled the epithelium of the dental plaque of 2-7 dayse.B.9).
This resemblance, however, was limited to the unit membrane on the periphery and the fibrous matter in the inside. Absence of epithelial organs such as nucleus, mitochondria, ER, desmosomes, etc. in the belt might suggest degeneration of the epithelium by cornification8,10). However, the calcification of internal organs following cornification8,11) was not seen. As for the fibrous matter in the inside of the belt, it was difficult to conclude at present whether or not it was the result of the influence of sucrose on the tonofilament.
At any rate, it is difficult to conclude, from the findings of the present experiment, that the amorphous mucoid belts are the epithelium. On subsurface decalcification:
As in the previous report3), subsurface decalcification was absent on all slabs. On the other hand, there are reports demonstrating in vivo the development of subsurface decalcification on enamel slabs shown by microradiography on the 5 th to 7 th day after starting sucrose treatment18.19) .
It was said that decalcification was absent when the teeth were brushed20). The reason why it was absent on the enamel slabs of the present study might probably be due to the slight mechanical shaking when the enamel slabs were removed from the rack at each treatment with test solutions .
There was no major difference in the findings of dental plaque and enamel slabs between the treatment with 70 % C-S. C and the treatment with 70 % sucrose. Thus it can be said that the influence of the two test solutions on enamel slabs was almost identical. 
